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using an in-building telephone network. 

© A system for providing a persona, location^ control 

^ephone network is disclosed. In a first ^bod,men , user o * ^j«oort^g ^ ^ 
,ocated across the telephone network for rece,^g , .nttnng |n another embodirne nt, access to 

instruct the system of the idenMy of the user locate |D bad weare , Similar receiver units 
a building or rooms therein is control.ed accord.ng to * he idem y of the g ^ ^ ^ ^ ^ 
iocating at building and room ^^ 5 ^^Z^^ ^ assets permit the system user to 
to the rooms or building. In a ttwd plated with that ID tag. The ID tag also 

S£S ^^^^^^ » — < - ,ocated across the te,ephone 

network. 
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Field of the Invention 

located and access restricted using an i,vbui.ding telephone network. 
Background of the Invention 

A numb, o, ^ — — - ^£Z^ C ^X^^™*«» 
Mephon. ™ m opportunity 10 to re*** I « |» •>»»'• * 9 ^2ch known devices, 
subscribe,. Portable CM.r ,*phon.s. pagers "*« ^SJT^, call. =1 . «» OH" 

Tbosc »ho do oo, to» = .0 = S~ LoS,, <- <c~s*9 «* ««. .0 a 

„ >ckl „a maleiial -«.. One « « ^J^^l^^oi «p«*» «*™« 

~, r r r, rs- - ~ - * - « 

useable as an asset tracking systemandv.ee versa. indiv iduals. the user has no 

' jerk 

, ''TSIS^rn is ,ha, the 10 code sen, b, «, device ,s no, secure and can eas»» be 

^J^^HT^ .nvention is to provide an improved method and apparatus for operating , a 
p*£T£2K£in and .ocator service within a telephone netwo* where, n t he transm.tt.ng dev.ee 
en*^ the downloadinq of the user's service configuration to a specific telephone set. 

tooZ 0^0? he present invention is to provide an improved method and apparatus ^ operatmg a 
oer^orn^^ and .ocator service within a telephone network, wherein the transm.tt.ng dev^e 
alows the user to activate and deactivate intel.igent network services without hav.ng to make use the 

^^clmu^tion and iocator service within a telephone network, wherein access centre-. . proved 
Z mSnO Z of "e transmitting device to aHow the user to enter and exit a faci.ity or room accord.ng to 



45 



50 



55 



BNSOOCID: <EP 057B374A1 J_> 



EP 0 578 374 A1 



the entry level requirements. 

Another object of the present invention is to provide an improved method and apparatus for operating a 
personal communication and locator service within a telephone network, wherein the transmitting device is 
in the form of an ID badge which can either transmit an autonomous periodic RF signal to a receiving unit 
5 located at a nearby telephone terminal or transmit a different RF signal when one or more buttons are 
depressed. 

Another object of the present invention is to provide an improved method and apparatus for operating 
an asset tracking service using the in-building telephone network. 

Another object of the present invention is to provide improved method and apparatus for operating an 
70 asset tracking service, wherein a transmitting device is permanently secured to an asset to enable a 
receiving station, connected to the telephone network, to monitor the location and movement of the asset. 

Another object of the present invention is to provide improved method and apparatus for operating an 
asset tracking service, wherein the transmitting device is provided with means for detecting the removal of 
the transmitting device from the asset. 

15 

Summary of the Invention 



In the first embodiment of the invention, a low-power signal is emitted by a small radio transmitter 
embedded in a person's identification badge. The transmitter automatically sends out signals, which the 

20 system uses to update the person's location. Alternately, the user can manually register his or her new 
location by pushing a button on the ID badge. This signal is detected by base stations, typically located 
within the walls of a building or in desktop telephone sets. Upon receiving a signal, the base station 
communicates over the telephone lines with a telecommunications switch. The switch contains software to 
locate individuals and redirect their phone calls to the nearest telephone. 

25 The software in the telecommunications switch also enables features that give individuals extensive 
ability to customize their personal communications to suit individual needs and preferences. For example, 
an individual can request that the system screens incoming calls, so that only high priority callers are put 
through. Other calls could be directed to voice mail. 

In addition, the individual can also conveniently control the extent to which his or her personal 

30 communications services are transferred to a telephone at a new location. A user might want to have only 
external calls forwarded, or temporarily assign to the nearest phone, all of his or her personal telephony 
services, such as a speed-dialling directory and called-number display. 

Also, the ID badge is designed to restrict or allow access to certain areas of a buildinq or the buildina 
itself. a 

35 In a second embodiment of the invention, the system keeps track of the location of critical assets, such 
as computerized workstations or test equipment. Tags, containing the low-power transmitters are placed on 
or inside, the assets. These transmitters emit a signal at designated intervals. If the asset is moved the 
signal is detected by the base stations, located within the walls of the building or in desktop telephone sets 
pinpoints the new location and sends this information over the telephone lines to a database. 

The actual network communication can be accomplished through the use of signal modulation such as 
the "data above voice" mechanism, or through the use of the "D channel" signalling as defined in the 
Integrated Services Digital Network (ISDN) Basic Rate Interface (BRI) Q.931 signaling. 

The transmitting devices send periodic homing signals to a receiving device located nearby The 
information which is sent identifies the badge and any miscellaneous operations associated with the 
operation of the badge. In the case of asset tracking, the homing signal provides an indication of the type of 
asset being tracked by the system. 

Accordingly, a first aspect of the present invention is to a system for providing a personal communica- 
tion locator service within a telephone network, comprising: 

transmitter means adapted to be carried by a user, and able to transmit a predetermined RF signal 
said transmitter means having input means to allow said user to modify said predetermined RF signal to 
initiate a specific network service; 

multiple receiver means adapted to be connected to said telephone network and able to receive said 
predetermined and modified RF signals indicative of a specific network service requested by said user 

signal modulation means for modulating said predetermined and modified RF signals into a modulated 
signal; and 

database means associated with said telephone network adapted to receive and process said modu- 
ated signal to enable said user to receive incoming calls and make use of the requested service at a 
telephone terminal associated with said receiver means. 
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According to a second aspect of the present invention .here is provided an asset tracking system for 

use with a telephone network, comprising: 

a tag adapted to be secured to a tracking asset; 

sJ^ on said «, ■« pained RF in*— <- 

75 receiver means. 

Brief Description of the Drawings 

" : : ssrsu - - — — - — - 
ssr-'TSs* ~ * - — — — *• 

zzrr^~^T«r^. — . - . *« — — . « 

aecordina to an embodiment of the invention; 

^ 5 is a block diagram showing the general layout of the asset tracking tag of Figure 4; 
Figures 6a and 6b are top and bottom views, respectively, of a typica. locator ID badge according to an 

SreTiH ££ ^-showing the genera, layout of the locator ID badge of Figure 6; ; 
Figure 8 is a bbck diagram of a locator/tracking receiver according to an embodiment of the invention, 

Figure 9 is an illustration of a typical transmission burst from a transmitting device. 

Detailed description of the Drawings 

Referring now to Figure 1, we have shown a diagram illustrating how the personal communication 
.ocatof n^ssettracking'service interacts with a telephone network, in particular, in , embodime t f * 
invention the service makes use of a transmitting device forming an integral part of an ID badge 10a and 
T^a re^^ce located either at a telephone terminal 11 or as part of an stand-alone un.t 12 to 
Ivide a persona? communication service, .n a second embodiment of the invention the transmitting 
device can form part of an asset tracking tag attached or secured to a material asset, such as a computer 
?3 or o her piece of equipment. A receiving device 14 can a.so be designed such that it can be connected 
between a telephone terminal 15 and a switch or PBX unit 16. Power to the receiving device 14 is proved 
bvtt» switch 16 via the telephone line. This provides a centralized battery backup, reduces the cost of 
ZSL^ uX*™ the complexity of the system, since the units do not have to be p aced near 
eScal outlets. As will be shown in Figures 2a. 2b. 3a and 3b, the receiving unit can be positioned n 
number of areas of a building to provide the .ocator, asset tracking and access control services defined 

^"database 17 associated with the telephone network records all data associated with the RF signal 
sent by the transmitting device via the RF signal receiving device attached to the ^ on %^^J^. 
recorded data will form the information database through which Personal Communications ^Servces (PCS) 
can be realized. A workstation 18, such as a PC, can be used for accessing the database 17 for reading the 
information stored therein. Similarly, the PC can also be used to directly store the informal received from 
the switch or PBX unit 16. Similarly, the workstation can continuously monitor movement of tags, in tne 
case of asset tracking, wherein the PC would initiate a security sequence, such as alerting a secunty guard. 
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if the asset is moved away from its assigned area. 
Access Control System 

t In one embodiment of the present invention, building entry and access control can be provided. In this 

application, the RF signal receivers can be located on the ceiling, or in the walls of a building, as shown in 
Figures 2a and 2b, to control the access to a room or building. For example, as shown in Figure 2a, 
receiver 20 is connected to a PBX {not shown) via an ISDN BRI link 21 or equivalent In the embodiment 
shown, the receiver is also connected to a door latch 22 to allow or deny access of personnel to the 

io computer room. Thus, only those employees that have an ID badge emitting the correct RF pattern will be 
allowed in the room. 

In another application, a base station can be installed at a building entrance by mounting a receiving 
unit inside a passageway pedestal, as is shown in Figure 2b. The diagram shows the view of the pedestals 
30a, 30b and 30c as would be seen by a user entering the building. At pedestal 30a, a receiver 31 mounted 

/6 inside the pedestal is connected to an antenna 32. Receiver 31 is connected to front and back photoelectric 
sensors 33, loudspeaker 34 and alarm lamp 35. The base station receiver 31 monitor the photoelectric 
sensors 33 in order to distinguish incoming and outgoing traffic. In Figure 2b, only one sensor is shown for 
clarity. Front and back sensors would be positioned horizontally adjacent one another to identify movement 
of users. The base stations can be isolated by a dummy pedestal 30b, in order to allow use of multiple 

70 pedestals at the same entrance. Each dummy pedestal is provided with reflectors 36 positioned opposite 
sensors 33. 

In this embodiment, the base station is a stand alone unit. The receiver 21 receives a radio message 
from the user's badge and grants access to the user by matching the ID code of the user's badge to the 
user's service address in an internal database located on site or on the network database. If the user is 

25 valid, a green lamp lights on. and the sensors are bypassed until the user walks by. 

If the badge is invalid, or the user walks through without pressing the button on the badge, a red lamp 
will flash, and an alarm will sound via the loudspeaker 24. The loudspeaker is able to produce different 
alarm sounds to indicate different situations. The base station transmits a radio message which may be 
used at an alarm indicator box at the guard's desk. 

30 In the case of visiting employees from other sites, as the visitor enters the building, the base station will 
access the corporate database. If the user is valid, the receiver will add the user to the visiting employee 
database, for use by sensors of other entrances as well. 

Asset Tracking System 

35 

When used for asset tracking, the system makes use of small tags which are attached on the interior or 
exterior of a material asset. Receiver units, distributed within the facilities, monitor the RF bursts from the ID 
tags. For example, at entrances and exits of the building or rooms therein, such as shown in Figures 2a and 
2b, or in standard office partitions, such as shown in Figures 3a. In the illustration of Figure 3b, a receiver 

40 unit 37 is located at a corner junction 38 of the partition's walls 39. The receiver unit 37 is connected via a 
standard telephone line (not shown) to the switch or PBX unit. With this arrangement, the receiving unit can 
be used for both the asset tracking and personal locator services. 

One embodiment of the asset tag is as shown in Figure 4a, 4b and 4c. The tag 40 is designed to be 
small in size to be unobtrusive. It is provided with an antenna 41 which is slightly raised above the top 

45 surface 42 of the tag for assets that have a metallic surface. The antenna is generally cross-shaped to 
permit an omnidirectional radiation pattern and provide spatial diversity which enhances the transmission 
reliability and range of the tag. In the embodiment shown, the bottom side of the tag 43 is provided with a 
sensor 44 surrounded by an adhesive surface 45. Sensor 44 is designed to detect the removal of the tag 
from the surface of an asset. For example, the sensor can be integrally formed with a permanent adhesive 

so pad, such that any attempt to remove the tag, will destroy the adhesive pad and disconnect the sensor from 
the transmitter. It will of course be known to those knowledgeable in this art, that other sensor designs can 
be derived without departing from the scope of the invention. The surface 42 of the tag can be provided 
with a bar type code 46 to assist in the programming and identification of tags prior to being placed on the 
asset. 

55 If we now refer to Figure 5, we have shown a block diagram describing the layout of the transmitter in 
the asset tag. The transmitter is basically comprised of a microcontroller 50, a timer and power controller 
circuit 51 for power control and sensor registration detection. A sensor button 52 is connected to the 
controller 51 for detecting the removal of the asset tag. An RF oscillator 53 is used in conjunction with a 
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adulator 54 and filter 55 for transmission of signal 

battery 56 provides the necessary power to ^ «r»^ «« * ™ t £^JJ^ 

-r^t;^^ — — — staie 

and CRC. 

Personal Locator System 

^.S^Sr-ion buttons 62 and 63 are positioned on the same side as the photograph 64 of the 

badge. 



Receiver Unit 
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30 



A block diagram of a receiver unit for use with the embodiments of Figures 2a 2b. 3a and 3b is ; shown 
in Figure 8 The receiving unit is basically comprised of a transceiver 80 connected to an antenna 8 a d a 
mic ocontmller 82 The microcontroller 82 communicates with a te.ephone .nterface 83 m order to 
SSSTJh the te.ephone network. The te.ephone interface 83. is used to modulate a -cerved RF 
stanTfrom an ID badge or asset tag. for transmission to the switch 16 and database 17. The link 84 ^ is 
SomSed using an ISDN BR. link or equivalent. Power is provided to the power supply -86 , ton 1 he 
SeDhoneTne When the receiving unit is used as part of a pedestal entry system, an alarm speaker 86 ,s 
'Tded A number of input/output devices 87, such as a door latch, lamp or LED. 

can be controlled by the micro controller 82. These input/output devices will vary according tc .the location 
and use of the receiving unit. A RAM 88 with battery backup 89 is provided for- storing ID codes and 
Srlare. The RAM battery backup 89 allows both user database and firmware to be preserved during a 

power failure. 



Radio Link 



The radio link between a transmitting devce of an ID badge or asset tag and the rece.v.ng d mxa ms 
normally unidirectional. However, the tags and badges can be designed to react to certain prompts from the 
,o " tern as in the case of an emergency or to request immediate identification of the ID badge user or asset 
ag. Fo example, the asset tag can be designed to send out its ID code upon crossing and sensing a low 
pLr electric or magnetic field near a doorway, thus enabling the asset trackmg system to ™"'t°' 
movement of the asset. Similarly, the ID badge could send out the user's ID code upon pass.ng near a 
Ser unit a! a telephone, office partition, doorway or building entrance, enabling the persona, locator 
45 system to locate the user. , ft DC . 0+ nf 

The system is designed such that at random intervals, the transm.tter sends out an RF burst of 
information having a basic structure. For example, as shown in Figure 9, the rad io burst canst art with a 3 
byte preamble 90, used for synchronization, followed by 10 bytes of data, includ.ng a header 91 an ID > code 
92 a Sequence Number 93 and CRC 94. The Length field 90 specifies the length of the packet (m bytes 
so ex .uding the .ength fie.d itself. The length field can vary between 3 and 15 ^^^f^^. 
up to 256 message types. In the case of the ID badge, the ID code can be used to store a 7 d.g.t (decimal) 
employee number (3 bytes) along with one byte company affiliation or location code. The tel ephone switch 
would map this number to a home telephone set used by the user. In the case of the asset tag. the ID code 
would be the asset's unique number. 
55 In order to reduce the possibility of fraud on the system, the transmitter units in the asset tags and ID 
badges make use of a counter increase the sequence number by one each time the tag or ID badge sends 



out a new burst. 
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The following messages have been defined in the preferred embodiment of the invention. The TAG 
messages apply to the asset-tags only. 
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Hex 


Maccafip T\#nA 




00 


BADGE LOCATION 




01 


BADGE St 




02 


BADGE S2 




03 


BADGE DISTRESS 


10 


04 


BADGE DEFECT 




05 


BADGE LOW BAT 




06 






07 


TAG LOW BAT 




08 


TAG LOCATION 


15 


09 


TAG DISTRESS 




OA 


CONFIG START 




OB 


CONFIG END 




OC 


spare 




OD 


spare 


20 


OE 


spare 




OF 


DIAGNOSTICS 



Description 



Sent at regular intervals during Autonomous Mode 
Sent when the top button on the badge is pressed 
Sent when the bottom button on the badge is pressed 

Sent at regular intervals when a badge has determined an internal malfunction 
Sent at regular intervals when the battery is low 

Sent at regular intervals when the battery is low 

Sent at regular intervals when a tag is affixed to an asset 

Sent at regular intervals when a tag has been removed from an asset 

Programmer use only: Indicates beginning of configuration mode 

Programmer use only: Indicates end of configuration mode 



Programmer use only: Various functions 



Before the burst is sent, the burst is scrambled. This is performed over the entire message including 
CRC, excluding the length field. It is used to reduce the possibility of sequential zeros which can degrade 
the reception quality at the base station. 

The CRC bits are used to validate the burst and protect against collisions with competing transmitters. 

During normal operation, the receiver will decode and validate incoming bursts from nearby ID badges 
and asset tags. This involves detecting the start of the burst, compensating for any DC offset in the 
incoming analog signals, performing Automatic Gain Control (AGC), by selecting the correct A-to-D input, 
clock recovery, removal of balance bits and CRC bits validation. The receiver will also keep a list of all ID 
badges and assets within range, including the filtering of spurious signals from other ID badges and asset 
tags. This can occur when, for example, ID codes from multiple badges and/or asset tags collide or are 
corrupted. The receiver will then send the ID's, with encrypted burst counters, and signal strengths to the 
telephone switch and report registration of ID badges, tag tampering and which ID badges and asset exit a 
receiver's operating area. 



Personal Locator Service 



4q The personal communication locator system can provide a number of PCS telephony features and 
services when a user makes use of the control buttons 62 and 63 (Figure 6b) on the ID badge. In the 
preferred embodiment, three operational states can exist: 

- Located: The telephone network knows the location of the user. This can be achieved by an 

autonomous periodic RF signal transmitted from the ID badge's transmitter. 
45 - Registered: The telephone network is granted permission by the user to act upon the knowledge of 
the user's location. The registration can be established through the use of a button 
depression on the ID badge. By pressing this button, a modified RF signal is transmit- 
ted, thus enabling the user to register in the network. 

- Logon: Transfers the user's service configuration to a specific telephone set that the user wish 
50 t0 n| °9 n on - The actual lo 9on procedure can be realized through the use of one or both 

buttons, depressed simultaneously or in sequence. 
The Located state is activated as soon as the user's ID badge sends out a signal and the signal is 
picked up by a network receiver. This state can be used in emergency situations to get a call to the user. 
Inbound PCS can be accomplished through the use of Registered state, in this state all calls to the user 
55 are automatically redirected to the phone on which the user has registered. Registration can occur by 
pushing a button on the locator tag, using display with softkeys technology on telephone sets, using voice 
response units, or using voice recognition techniques. For example, as shown in Figure 1 , if user A of 
badge 10a has telephone 11 for a home set, i.e. the user's usual telephone set, then being Located at that 
set will cause automatic registration. For example, when the user walks back to his office after visiting a 
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A database query will be performed, and tne «»» scree ning data will be embedded in 

re ,o u » I. ctf » « ap,*op.i*> - use , s p[0lil . , paces again,. *. 

have their name and number send out w.th each call and have cate ^ fro 

log9 ed on user. For examp.e. as in the ^ -^X^ ^ hS telephone set by pressing 

Pr °t'CheTo r cation and state information of both the cal.ing user and ^ 

(not shown). Some other services that can be implemented are as follows. 

- Call When Both Home (CWBH): 
A call completion feature which allows the cal.ing user to specify that the network set up a call between 

the calling user and the called user when both users are located at their home _ 

a? an examDle if user A needs to communicate with user B wearing badge 10b, then, other than 
ipjfo \ ^ voice mail wnen user B is not available, user A activates the CWBH feature from his. home 
Zone ie Ml. When user B returns to his office, he wi.l become automatically reg.stered ion 
thenetwo* ! JS ! te.ephone set 15 is his "home location", and a cal. wi.l be initiated between user- A and • 
B. 

- Call When Both Registered (CWBR): 

This service is similar to cal. when both home, the only difference is the call is set up when both users 
are registered in the network as opposed to being at their home location. 

This for example, could happen when user A is making use of a temporary office and user B happens 
to be n the bui.ding's main conference room. R user A is initiating the cal., the service feature , o«* be 
enabled by making use of soft keys on the telephone set, pressing a predetermined sequence of buttons on 
the badge, or other activation feature. 

45 - Caller Negotiation: 

This feature puts the choice of call termination treatment back into the hands of the calling user In 
today's network if the call is call forward no answer (CFNA) to a voice mail machine, the callmg user can 
Z Le a message or be rerouted to a live attendant. Caller Negotiation allows the call to be suspended 
so 2? presents the casing user a choice of what service they would like. If a ^^^^^ 
to occur, the user may be presented with the following choices: Vo.ce Mail, Secretary, CWBH, CWBR. and 

Page. 
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30 



35 



40 



■ Call Disruption: 



55 



This feature is based on the called user location's proximity information. For example, a s.ngle receiver 
located at a telephone set of a conference room, may receive multiple location signals for different locators 
in the immediate area. This can be interpreted as a meeting in progress amongst the users carrymg the ID 



9 



BNSOOCID: <EP 0578374A1 J_> 



EP 0 578 374 A1 



badges. The caller calling a specific user in this situation can therefore be informed that "a meeting is in 
progress", and thus be able to negotiate the call destination. For example, in Figure 1, if user A is in the 
office of user B, then the receiver at telephone set 15 will receive multiple location signals. The system can 
be designed such that the system's response provide the calling party with either the number of people in 
5 user B's office, who is present, or whether a visitor, wearing a visitor badge is present. The visitor badge 
could, of course, be programmed to provide the name of the visiting individual and his company name. This 
interrupt feature could, for example, be provided only if the calling party is at a higher reporting level than 
the called party, such as the employee's supervisor. 

w - Autonomous ring tone volume control: 

With this feature, the receiver has the ability to detect the signal strength of the RF signal transmitted 
by the ID badge. A strong signal indicates that the user is in the immediate proximity of the receiver, a 
weak signal implies that the user is at a distance from the receiver. If this receiver is integrated into a 
75 telephone set it can relay the RF signal strength to the set, thus allowing the telephone to adjust its ringing 
volume as calls arrive on the set. 

- Handsfree call by name: 

20 With this feature, one of the buttons on the badge can be programmed to request call origination. For 
example, if a receiver embedded into a telephone set that has handsfree operations receives an RF signal 
associated with this button depression and forwards this information to the network, the network can instruct 
the telephone set to start handsfree operation. At the same time, the network can validate the user 
associated with the transmitter to grant such service request Once validated, the network will connect this 

25 telephone to a voice recognition server, which can be located either with the database 17 or the PBX 16. 
The user will announce the name of the intended called party. This voice message will be transmitted 
through the handsfree unit of the telephone to the voice recognition server. The server will then match the 
name of the called party provided by the user to one in the name file of the system. Once a match is found, 
the server will relay the call routing digits to the telephone network, thereby completing the call. 

30 

- Feature button programming: 

This feature allows users to program the buttons on their badges to operate a specific telephone 
network feature required. Thus, when the user presses the selected button, the network feature will be 

35 activated. The programming can be done from any telephone set using interactive displays/voice response 
systems using soft keys. Once the feature is selected, the user is prompted to select a specific button on 
the ID badge. As the button is depressed, the associated RF signal will be received by the telephone 
network and it will be designated as required RF signal for requesting the selected feature. 

The programming of the buttons could also be done when the user request a badge from, say, the 

40 company's security group. Thus, the user would simply indicate the type of features to be activated, which 
button sequence to be used and provide his or her associated profile upon requesting a new badge. 
Accordingly, in use, the network would associate the user's use of the buttons with a service listed in the 
user's profile. Thus, the depression of a button on the badge of user A and B both provide the same RF 
burst. However, the combination of that RF burst with user A's ID code results in a different feature than the 

45 RF burst with user B's ID code. 

Claims 

1. A system for providing a personal communication locator and access control service within a telephone 
50 network, comprising: 

transmitter means adapted to be carried by a user, and able to transmit a predetermined RF signal, 
said transmitter means having input means to allow said user to modify said predetermined RF signal 
to initiate a predetermined network service; 

multiple receiver means adapted to be connected and distributed across said telephone network 
55 and able to receive said predetermined and modified RF signals indicative of a specific network service 
requested by said user; 

signal modulation means for modulating said predetermined and modified RF signals, received at 
said receiver means, into a modulated signal; and 

10 

BNSDCCID: <EP 0578374A1J_> 



EP 0 578 374 A1 



JO 



75 



with said user's predetermined and modified RF s.gnals. 
A system for providing asset tracking within a telephone network, comprising: 

of ^S^Xr - .o tra nsmit a — BP signa, 

when said sensing means detects the removal of said tag ^^^^ said telephone network 

location and identity of an asset associated wrth ^ *8- for storing a | ist of asset profiles indicative 
said asset Z be .ocated and tracked as i, is moved from one .ocat,on to another. 

" * 

said user to modify said predetermined RF signal. 
25 4. A system as claimed in Cm 2 or 3. characterised in that said transmitter means is further comprised 

microcontroller means connected to said ™« mma " e b "«™™™ m eans . 

30 means for providing power to said microcontro.ler, RF oscillator and modulator means. 

5. A system as claimed in c.aim 4, characterised in that said antenna means provides an omnidirectional 
radiation pattern and spatial diversity. 
35 6. A system as claimed in c.aim 5. characterised in that said antenna means is general.y cross-shaped. 
7. A system as claimed in claim 5, characterised in that said antenna means comprises a spirally etched 
metallic film. 

40 8 A system as claimed in any one of claims 1 to 7. wherein said receiver means comprises: 

2rSSr«SS- to said radio transceiver means for capturing said RF sign, from said 

tran mt— ; means connected to said radio transceiver means and «^*£»J£Z 
said telephone interlace means allowing said radio transce.ver means to access sa,d telephone 

^wer su PP .y means connected to said telephone interface means for obtaining power from a 

— - — - ,ocator and access 

control service. 

9. A system as claimed in Cairn 8. characterised in that said receiver means forms an integral part of a 

telephone set connected to said network. 

10. A system as claimed in c.aim 8, characterised in that said receiver means is part of a stand-alone unit 
connected to said telephone network via a telephone line. 
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11- A system as claimed in claim 10, characterised in that said receiver means is positioned near an 
access control point to monitor, allow or deny access to predetermined ID badge users or to 
predetermined tagged assets. 

5 12. A system as claimed in claim 11, characterised in that said receiver means is positioned at a doorway 
for controlling accrues through said doorway. 

13. A system as defined in claim 12, characterised in that said input/output means is connected to a door 
tatch of said doorway. 

70 

14. A system as claimed in claim 11, characterised in that said receiver means is positioned at a building 
entrance pedestal for controlling access through said building. 

15. A system as claimed in claim 14, characterised in that said input'output means is connected to 
15 photoelectric sensors and an alarm system of said pedestal. 

16. A system as claimed in claim 11, characterised in that said receiver means is positioned at office 
partitions. 

20 17. A system as claimed in any one of claims 1 to 16 characterised in that said RF signal comprises an RF 
burst of data send at random intervals. 

18. A system as claimed in claim 17. characterised in that said RF burst comprises a series of preamble 
bits followed by a header, an ID code, a sequence number and CRC bits. 

25 

19. A method of operating a system for providing a personal communication and locator service, wherein 
transmitting devices, which are carried by a subscriber of the service, transmit at periodic intervals RF 
signals indicative of the identity of the subscriber, multiple receiver devices, which are connected and 
distributed across a telephone network are adapted to receive the RF signals as the subscriber moves 

30 from one receiver device to another along the network, comprising the steps of: 

storing, at database means, a list of subscriber profiles indicative of the identity of the subscriber 
and network services available to that subscriber with the use of the transmitting device; 

modulating said RF signal, when a nearby receiver device receives an RF signal from a transmit- 
ting device to obtain a modulated signal; 
35 transmitting, along a telephone line connected to said nearby receiver, said modulated signal to 

switching means connected to said network; 

accessing said database means when said switching means receives said modulated signal; 
searching said database means to find a profile associated with said modulated signal, to' identify 
the subscriber and service profile; 
40 using said service profile at said switching means, such that a network service from said profile can 

be accessed by said subscriber at a telephone set associated with said nearby receiver. 

20. A method as claimed in claim 19 further comprising the step of: 

modifying said RF signal at said transmitting device; and 
45 transmitting said modified RF signal to a nearby receiver device, such that a predetermined 

network service contained in said subscriber profile can be initiated by said switching means. 

21. A method as claimed in claim 19 or 20, characterised in that one of said service comprises routing 
calls directed to a subscriber's home telephone number to another telephone set associated with said 

so nearby receiver device receiving said RF signal. 

22. A method as claimed in claim 21, characterised in that said calls are automatically routed to said other 
telephone set upon receipt of said nearby receiver device, of said RF signal. 

55 23. A method as defined in claim 21 , characterised in that said calls are routed to said other telephone set 
only when said nearby receiver device receives the modified RF signal. 
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ro device 
27. 



20 



25 



■ „ ..aim ?1 22 or 23 characterised in that one of said service comprises, 

"■ ~ r^LSU - - — » - — - -* — ■ **• 

receives the modified RF signal, 
device. 

A method of operating a system for providing an ^^^^^^^^ 
which are carried by a subscriber of the r^T^Tl^^ points and 

Z SSL^T- one receiver device to another. 

comprising the steps of: subscriber profiles indicative of the identity of the subscriber 

^•ISX^^ — » « ind a pro,i,e associated wi,h said RF si9na1, t0 ,den,i,y ,he 

rS-^^'SSS a, access contro, mean, to a,,ow or deny access of said 
subscriber at said access control point associated with said nearby receiver dev.ce. 
28. A method as defined in claim 27. characterised in that said database means is located with said 

receiver device. 



30 



35 



40 



"" 9 r-r*~ n °«i « ««— -o - »-* — '• ~ modulated .0 

^, means «* J--? 

S3 Sid database means to find a pros, associated with sa,d modulated s.gnal. to tdrtfy 

JS? access control meL associated .l.h said «a,by ..calve, d.v,ce, to alio* 0, den, 
45 access of said subscriber at said access control point. 

30 A method of operating a system tor providing an asset tracking service, whe ^ ein ^"Jf"? 

Loroorated in tags are secured to material assets and transmit at periodic 'Nervals RF signals 
indSe o^the description of the asset, multiple receiver devices, which are connected and Aflnhttd 
network are adapted to receive the RF signals as the assets move from one locat.on 

t0 ^TS^oS * .« of asset profi.es indicative of *e description of the asset and 

^XTtT2::lZ SXer device receives an RF signa, from a transmit- 

ting device to obtain a modulated signal; m nH,.iat«i sinnal to 

transmitting, along a telephone line connected to said nearby receiver. sa.d modulated s.gnal to 

switching means connected to said network; _^..,, to H « Snn .i- 

accessing said database means when said switching means rece.ves said modulated s.gnal. 
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searching said database means to find the asset profile associated with said modulated signal, to 
identify the asset; 

using said asset profile at a workstation connected to said witching means, such that said asset can 
be located and tracked as it is moved from one location to another. 

5 

31. A method as claimed in claim 30, further comprising the step of detecting, with sensing means, the 
removal of said tag from said asset. 

32. A method as defined in claim 30 or 31, further comprising the step of modifying said RF signal upon 
10 detection of the removal of said tag from said asset. 

33. A method as claimed in claim 30, 31 or 32, characterised in that said transmitting device transmits said 
modified RF signal 

upon detecting the removal of said tag from said asset. 
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